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(54) Primary combustion burner

(57) In an all primary combustion burner, with a lon-
gitudinal direction, a latitudinal direction, and a normal
direction of a rectangular combustion plate (2) set as an
X axis direction, a Y axis direction, and a Z axis direction,
respectively, partition plate (5) that demarcates a mixing
chamber (4) between the partition plate (5) and a bottom
wall section (3a) of a burner main body (3) and a distrib-
uting plate (8) that sections a space between the partition
plate (5) and the combustion plate (2) into a first distrib-
uting chamber (6) on the partition plate (5) side and a
second distributing chamber (7) on the combustion plate
side (2) are provided in the burner main body (3) to cause

a fuel gas and a primary air to flow into the mixing cham-
ber (4) from an upstream side in the X axis direction. A
pressure loss is held down as low as possible to make it
possible to satisfactorily mix the fuel gas and the primary
air. An outlet (5a) wide in the Y axis direction is formed
in a portion on a downstream side in the X axis direction
of the partition plate (5). A guide plate section (5b) that
extends to the downstream side in the X axis direction
while inclining the Z axis direction, which approaches the
bottom wall section (3a) of the burner main body (3), from
an edge on the upstream side in the X axis direction of
the outlet (5a) is provided in the partition plate (5).
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Description

[0001] The present invention relates to an all primary
combustion burner including a rectangular combustion
plate in which a plurality of burner ports are formed and
a burner main body of a box shape having an opening in
which the combustion plate is inserted.
[0002] Conventionally, among burners of this type,
there is known a burner in which, with a longitudinal di-
rection, a latitudinal direction, and a normal direction of
a combustion plate set as an X axis direction, a Y axis
direction, and a Z axis direction, respectively, a partition
plate that demarcates a mixing chamber between the
partition plate and a bottom wall section of a burner main
body opposed to the combustion plate in the Z axis di-
rection and a distributing plate that sections a space be-
tween the partition plate and the combustion plate into
two chambers in the Z axis direction, i.e., a first distrib-
uting chamber on the partition plate side and a second
distributing chamber on the combustion plate side, are
provided in the burner main body. The burner mixes a
fuel gas flowing into the mixing chamber from an up-
stream side in the X axis direction and a primary air in
the mixing chamber to generate an air fuel mixture,
guides the air fuel mixture from an outlet formed in the
partition plate to the combustion plate through the first
distributing chamber, a plurality of distributing holes
formed in the distributing plate, and the second distrib-
uting chamber, and jets the air fuel mixture from burner
ports of the combustion plate to subject the air fuel mix-
ture to all primary combustion (see, for example, Japa-
nese Patent Application Laid-Open No. 2001-90913).
[0003] In this burner, the outlet is formed in a slit shape
long in the X axis direction and narrow in the Y axis di-
rection. Consequently, an outflow of the air fuel mixture
from the mixing chamber to the first distributing chamber
is limited and the mixing of the fuel gas and the primary
air in the mixing chamber is facilitated. However, a pres-
sure loss in the outlet increases. Since the outlet is
formed in the slit shape narrow in the Y axis direction,
the air fuel mixture less easily flows to the portion of the
first distributing chamber parting from the outlet in the Y
axis direction. Therefore, to uniformalize the distribution
of the air fuel mixture in the Y axis direction in the second
distributing chamber, it is necessary to set an arrange-
ment density of the distributing holes to be relatively low
in the portion of the distributing plate located above the
outlet. As a result, a pressure loss in the distributing plate
also increases. To cope with the increase in the pressure
loss in the outlet and the distributing plate, it is necessary
to set a supply pressure of the primary air by a fan to be
relatively high. As a result, noise increases.
[0004] The present invention has been devised in view
of the problems and it is an object of the present invention
to provide an all primary combustion burner that can re-
duce a pressure loss without spoiling the performance
of mixing a fuel gas and a primary air and uniformity of
the distribution of an air fuel mixture.

[0005] In order to attain the object, the present inven-
tion provides an all primary combustion burner including
a rectangular combustion plate in which a plurality of
burner ports are formed and a burner main body of a box
shape having an opening in which the combustion plate
is inserted. With a longitudinal direction, a latitudinal di-
rection, and a normal direction of the combustion plate
set as an X axis direction, a Y axis direction, and a Z axis
direction, respectively, a partition plate that demarcates
a mixing chamber between the partition plate and a bot-
tom wall section of a burner main body opposed to the
combustion plate in the Z axis direction and a distributing
plate that sections a space between the partition plate
and the combustion plate into two chambers in the Z axis
direction, which is a first distributing chamber on the par-
tition plate side and a second distributing chamber on
the combustion plate side, are provided in the burner
main body. The all primary combustion burner mixes a
fuel gas flowing into the mixing chamber from an up-
stream side in the X axis direction and a primary air in
the mixing chamber to generate an air fuel mixture,
guides the air fuel mixture from an outlet formed in the
partition plate to the combustion plate through the first
distributing chamber, a plurality of distributing holes
formed in the distributing plate, and the second distrib-
uting chamber, and jets the air fuel mixture from burner
ports of the combustion plate to subject the air fuel mix-
ture to all primary combustion. The outlet is formed widely
in the Y axis direction in a portion on a downstream side
in the X axis direction of the partition plate. A guide plate
section that extends to the downstream side in the X axis
direction while inclining in the Z axis direction, which ap-
proaches the bottom wall section of the burner main body,
from an edge on the upstream side in the X axis direction
of the outlet is provided in the partition plate.
[0006] According to the present invention, the air fuel
mixture is guided by the guide plate section to temporarily
flow away from the outlet in the Z axis direction and a
flow of the air fuel mixture flowing toward the outlet by
bypassing the guide plate section is generated. Conse-
quently, a mixing distance is extended and a swirl is gen-
erated and the mixing of the fuel gas and the primary air
is facilitated. Hence, even if the length in the X axis di-
rection of the outlet is increased to set an opening area
thereof to be relatively large, it is possible to satisfactorily
mix the fuel gas and the primary air. Therefore, it is pos-
sible to reduce a pressure loss in the outlet without spoil-
ing the performance of mixing the fuel gas and the pri-
mary air.
[0007] Since the outlet is wide in the Y axis direction,
the distribution of the air fuel mixture in the Y axis direction
in the first distributing chamber is uniform. Moreover, a
motion component in the upstream side in the X axis
direction is given to the air fuel mixture flowing to the
outlet by bypassing the guide plate section by the incli-
nation of the guide plate section. The air fuel mixture
easily flows to the upstream side in the X axis direction
in the first distributing chamber. Therefore, even if an
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arrangement density of the distributing holes in a portion
on the downstream side in the X axis direction of the
distributing plate (a portion above the outlet) is not set to
be so low, the distribution of the air fuel mixture in the X
axis direction and the Y axis direction in the second dis-
tributing chamber becomes uniform. Therefore, it is pos-
sible to reduce a pressure loss in the distributing plate.
Eventually, it is possible to reduce a total pressure loss
in the burner main body without spoiling the performance
of mixing the fuel gas and the primary air and uniformity
of the distribution of the air fuel mixture.
[0008] When an inclination angle in the Z axis direction
with respect to the X axis direction of the guide plate
section becomes smaller than 25°, it is impossible to fa-
cilitate the mixing of the fuel gas and the primary air
enough. When the inclination angle becomes larger than
60°, the pressure loss increases because the guide plate
section resists the flow of the air fuel mixture. Therefore,
it is desirable that the inclination angle is set in a range
of 25° to 60°.
[0009] When an extended length of the guide plate
section is too short, the mixing performance is deterio-
rated. When the extended length is too long, the pressure
loss increases. Therefore, it is desirable to set the ex-
tended length of the guide plate section such that a ratio
of the extended length to the length in the X axis direction
of the outlet is in a range of 0.2 to 0.4.
[0010] In the present invention, it is desirable that a
space is secured between an outer side edge in the Y
axis direction of the guide plate section and a sidewall
surface of the mixing chamber. Consequently, a flow of
the air fuel mixture flowing toward the outlet by bypassing
the outer side portion in the Y axis direction of the guide
plate section is generated, whereby a swirl is generated.
Therefore, the mixing of the fuel gas and the primary air
is further facilitated.
[0011] In the present invention, it is desirable that the
guide plate section is formed by cutting and raising the
partition plate in the outlet. Although it is possible to form
the guide plate section using a separate plate material
attached to the partition plate, this increases the number
of components and cost. On the other hand, if the guide
plate section is formed by cutting and raising the partition
plate, since the number of components does not in-
crease, this is advantageous in realizing a reduction in
cost.
[0012] The air fuel mixture having passed an opening
portion closer to the edge on the downstream side in the
X axis direction of the outlet tends to flow straight in the
Z axis direction toward the distributing plate. In this state,
since a mixing distance is short, the air fuel mixture not
sufficiently mixed tends to jet from a portion on the down-
stream side in the X axis direction of the combustion
plate. Therefore, in the present invention, it is desirable
that a first baffle plate that prevents the air fuel mixture
having passed the opening portion closer to the edge on
the downstream side in the X axis direction of the outlet
from flowing straight in the Z axis direction toward the

distributing plate is provided. Consequently, the air fuel
mixture having passed the opening portion closer to the
edge on the downstream side in the X axis direction of
the outlet flows by bypassing the first baffle plate and the
mixing distance is extended. Therefore, it is possible to
prevent the insufficiently mixed air fuel mixture from jet-
ting from the portion on the downstream side in the X
axis direction of the combustion plate.
[0013] It is desirable that the first baffle plate projects
to curve to the upstream side in the X axis direction in a
projection space in the Z axis direction, which projects
to the distributing plate side of the opening portion closer
to the edge on the downstream side in the X axis direction
of the outlet, while approaching the distributing plate from
the downstream side in the X axis direction of the pro-
jection space. Consequently, it is possible to control an
increase in a pressure loss due to the first baffle plate.
[0014] When the height in the Z axis direction from the
partition plate to the tip of the first baffle plate becomes
smaller than 85% of the dimension in the Z axis direction
of the first distributing chamber, an outflow resistance of
the air fuel mixture from the outlet increases. When the
height in the Z axis direction becomes larger than 90%
of the dimension in the Z axis direction of the first distrib-
uting chamber, since invasion of the air fuel mixture to a
portion of the first distributing chamber further on the
downstream side in the X axis direction than the first baf-
fle plate is excessively controlled, insufficiency of the dis-
tribution of the air fuel mixture to the end on the down-
stream side in the X axis direction of the combustion plate
tends to occur. Therefore, it is desirable that the height
in the Z axis direction from the partition plate to a tip of
the first baffle plate is 85% to 90% of the dimension in
the Z axis direction of the first distributing chamber.
[0015] When the first baffle plate is provided, a motion
component toward the upstream side in the X axis direc-
tion is given to the air fuel mixture flowing into the first
distributing chamber from the outlet not only by the guide
plate section but also by the first baffle plate. In this state,
the distribution of the air fuel mixture to an end on the
upstream side in the X axis direction of the first distribut-
ing chamber becomes excessively large and a jetting
pressure of the air fuel mixture at an end on the upstream
side in the X axis direction of the combustion plate be-
comes excessively high. Therefore, when the first baffle
plate is provided, it is desirable to provide a second baffle
plate that prevents the air fuel mixture from flowing
straight in the X axis direction toward the end on the up-
stream side in the X axis direction of the first distributing
chamber. Consequently, since the distribution of the air
fuel mixture to the end on the upstream side in the X axis
direction of the first distributing chamber does not be-
come excessively large, it is possible to prevent the jetting
pressure of the air fuel mixture at the end on the upstream
side in the X axis direction of the combustion plate from
becoming excessively high.
[0016] It is desirable that the second baffle plate has
an inclined plate section that extends to the upstream
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side in the X axis direction while inclining in the Z axis
direction approaching the distributing plate from an edge
on the upstream side in the X axis direction of the outlet
and a rising section that rises while curving in the Z axis
direction from a tip of the inclined plate section to the
distributing plate. Consequently, it is possible to smoothly
give a motion component to the distributing plate side to
the air fuel mixture flowing from the outlet to the upstream
side in the X axis direction and it is possible to control an
increase in a pressure loss due to the second baffle plate.
[0017] When a space width in the Z axis direction be-
tween the tip of the rising section of the second baffle
plate and the distributing plate becomes smaller than
10% of the dimension in the Z axis direction of the first
distributing chamber, the distribution of the air fuel mix-
ture to the end on the upstream side in the X axis direction
of the first distributing chamber is excessively limited.
When the gap width becomes larger than 15% of the
dimension in the Z axis direction of the first distributing
chamber, the distribution of the air fuel mixture to the end
on the upstream side in the X axis direction of the first
distributing chamber becomes excessively large. There-
fore, it is desirable that the gap width in the Z axis direction
between a tip of the rising section of the second baffle
plate and the distributing plate is 10% to 15% of the di-
mension in the Z axis direction of the first distributing
chamber.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is a perspective view of a burner according
to a first embodiment of the present invention;
FIG. 2 is a sectional side view taken along line II-II
in FIG. 1;
FIG. 3 is a sectional plan view taken along line III-III
in FIG. 2;
FIG. 4 is a sectional side view of a burner according
to a second embodiment of the present invention
corresponding to FIG. 2;
FIG. 5 is a graph showing a result of measurement
of excess air factors of an air fuel mixture that is jetted
from respective portions of a combustion plate of the
burner according to the first embodiment and a com-
bustion plate of the burner according to the second
embodiment; and
FIG. 6 is a graph showing a result of measurement
of jetting pressures of the air fuel mixture in the re-
spective portions of the combustion plate of the burn-
er according to the second embodiment and a com-
bustion plate of a burner not including a second baffle
plate.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0019] Referring to FIG. 1, reference numeral 1 de-

notes an all primary combustion burner according to an
embodiment of the present invention. The burner 1 in-
cludes a smaller burner section 1a and a pair of large
burner sections 1b on both sides of the small burner sec-
tion 1a.
[0020] Each of the burner sections 1a and 1b includes
a rectangular combustion plate 2 made of ceramic in
which a plurality of burner ports 2a are formed and a
burner main body 3 of a box shape having an opening in
which the combustion plate 2 is inserted. The structure
of the burner will be explained in detail below with a lon-
gitudinal direction, a latitudinal direction, and a normal
direction of the combustion plate 2 set as an X axis di-
rection, a Y axis direction, and a Z axis direction, respec-
tively. The burner main body 3 of each of the burner sec-
tions 1a and 1b is integrated with the burner main body
3 of the burner section adjacent thereto in sidewall sec-
tions of first and second distributing chambers 6 and 7
described later.
[0021] In the burner main body 3, as shown in FIG. 2,
a partition plate 5 that demarcates a mixing chamber 4
between the partition plate 5 and a bottom wall section
3a of the burner main body 3 opposed to the combustion
plate 2 in the Z axis direction and a distributing plate 8
that sections a space between the partition plate 5 and
the combustion plate 2 into two chambers in the Z axis
direction, i.e., a first distributing chamber 6 on the partition
plate 5 side and a second distributing chamber 7 on the
combustion plate 2 side are provided.
[0022] An end on the upstream side in the X axis di-
rection (the left side in FIG. 2) of the mixing chamber 4
communicates with an inlet 4a opened in an end face on
the upstream side in the X axis direction of the burner
main body 3. A Venturi section 4b located near the inlet
4a and reduced in the width in the Z axis direction is
provided in the mixing chamber 4. A damper 9 in which
a damper hole 9a facing the inlet 4a is formed is attached
to an end face on the upstream side in the X axis direction
of the burner main body 3. A gas manifold 10 opposed
to the end face on the upstream side in the X axis direction
of the burner main body 3 is provided and a primary air
chamber to which the air from a not-shown fan is supplied
is demarcated between the gas manifold 10 and the burn-
er main body 3.
[0023] In the gas manifold 10, as shown in FIG. 3, three
gas nozzles 11 are provided in parallel in the Y axis di-
rection to face the inlet 4a of the mixing chamber 4 of the
small burner section 1a and five gas nozzles 11 are pro-
vided in parallel in the Y axis direction to face the inlet
4a of the mixing chamber 4 of each of the large burner
section 1b. In this way, a primary air flows into the mixing
chamber 4 of each of the burner sections 1a and 1b from
the upstream side in the X axis direction and a fuel gas
from the plural gas nozzles 11 flows into the mixing cham-
ber 4. The fuel gas and the primary air are mixed in each
of the mixing chambers 4 and an air fuel mixture having
a fuel density lower than a theoretical air fuel ratio is gen-
erated.
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[0024] An outlet 5a wide in the Y axis direction is
formed in a portion on the downstream side in the X axis
direction of the partition plate 5. The width in the Y axis
direction of the outlet 5a is slightly smaller than the width
in the Y axis direction of the mixing chamber 4. A plurality
of distributing holes 8a are formed in the distributing plate
8. The air fuel mixture generated in the mixing chamber
4 is guided from the outlet 5a to the combustion plate 2
through the first distributing chamber 6, the distributing
holes 8a, and the second distributing chamber 7 and jets
from the burner ports 2a of each of the combustion plates
2 to be subjected to all primary combustion.
[0025] To perform satisfactory combustion over the
entire area of the combustion plate 2, it is necessary to
evenly mix the fuel gas and the primary air in the mixing
chamber 4 and uniformalize the distribution in the X axis
direction and the Y axis direction of the air fuel mixture
in the second distributing chamber 7. To lower a supply
pressure of the primary air by the fan and reduce noise,
it is necessary to reduce a pressure loss in the burner
main body 3.
[0026] Therefore, in this embodiment, a guide plate
section 5b that extends to the downstream side in the X
axis direction while inclining in the Z axis direction, which
approaches the bottom wall section 3a of the burner main
body 3, from an edge on the upstream side in the X axis
direction of the outlet 5a is provided in the partition plate
5. The guide plate section 5b is formed integrally with the
partition plate 5 by cutting and raising the partition plate
5 in the outlet 5a.
[0027] With the structure described above, as indicat-
ed by an arrow "a" in FIG. 2, the air fuel mixture is guided
by the guide plate section 5b to temporarily flow away
from the outlet 5a in the Z axis direction and a flow of the
air fuel mixture flowing toward the outlet 5a by bypassing
the guide plate section 5b in the Z axis direction is gen-
erated. Consequently, a mixing distance is extended and
a swirl is generated. The mixing of the fuel gas and the
primary air is facilitated.
[0028] It is also possible to provide the guide plate sec-
tion 5b over the entire width in the Y axis direction of the
mixing chamber 4. However, in this embodiment, a space
between the guide plate section 5b and a sidewall surface
of the mixing chamber 4 is secured in an outer side portion
in the Y axis direction of the guide plate section 5b. As a
result, as indicated by an arrow "b" in FIG. 3, a flow of
the air fuel mixture flowing to the outlet 5a by bypassing
the outer side portion in the Y axis direction of the guide
plate section 5b is also generated, whereby a swirl is
generated. Therefore, the mixing of the fuel gas and the
primary air is further facilitated.
[0029] When the guide plate section 5b is not provided,
to improve the mixing of the fuel gas and the primary air,
it is necessary to reduce the length in the X axis direction
of the outlet 5a to reduce an opening area thereof and
limit the outflow of the air fuel mixture from the outlet 5a.
For example, when the length in the X axis direction of
the mixing chamber 4 is about 130 mm, when the guide

plate section 5b is not provided, it is necessary to set
length L in the X axis direction of the outlet 5a to be equal
to or smaller than 26 mm to obtain predetermined per-
formance of mixing the fuel gas and the primary air. On
the other hand, when the guide plate section 5b is pro-
vided as in this embodiment, even if the length L in the
X axis direction of the outlet 5a is set to 36 mm, mixing
performance same as that at the time when the length L
is set to 26 mm is obtained. Therefore, according to this
embodiment, the performance of mixing the fuel gas and
the primary air is not spoiled even if the opening area of
the outlet 5a is relatively large. It is possible to reduce a
pressure loss in the outlet 5a by increasing the opening
area of the outlet 5a.
[0030] In this embodiment, since the outlet 5a is wide
in the Y axis direction, the distribution in the Y axis direc-
tion of the air fuel mixture in the first distributing chamber
6 is uniformalized. Moreover, as indicated by an arrow
"c" in FIG. 2, a motion component to the upstream side
in the X axis direction is given to the air fuel mixture flow-
ing toward the outlet 5a by bypassing the guide plate
section 5b by the inclination of the guide plate section
5b. Accordingly, the air fuel mixture easily flows to the
upstream side in the X axis direction in the first distributing
chamber 6. Therefore, even if an arrangement density
of the distributing holes 8a in a portion on the downstream
side in the X axis direction (a portion opposed to the outlet
5a) of the distributing plate 8 is not set to be so low, the
distribution in the X axis direction and the Y axis direction
of the air fuel mixture in the second distributing chamber
7 is uniformalized. Therefore, it is possible to also reduce
a pressure loss in the distributing plate 8. Eventually, it
is possible to reduce a total pressure loss in the burner
main body 3 without spoiling the performance of mixing
the fuel gas and the primary air and uniformity of the
distribution of the air fuel mixture. Consequently, since
satisfactory combustion is performed over the entire area
of the combustion plate 2, it is possible to lower a supply
pressure of the primary air by the fan and reduce noise.
[0031] When an inclination angle θ in the Z axis direc-
tion with respect to the X axis direction of the guide plate
section 5b becomes smaller than 25°, it is impossible to
facilitate the mixing of the fuel gas and the primary air
enough. On the other hand, when the inclination angle θ
becomes larger than 60°, a pressure loss increases be-
cause the guide plate section 5b resists the flow of the
air fuel mixture. Therefore, it is desirable that the inclina-
tion angle θ is set in a range of 25° to 60°. In this embod-
iment, the inclination angle θ is 57°.
[0032] When the extended length S of the guide plate
section 5b is too short, the mixing performance is dete-
riorated. When the extended length S is too long, the
pressure loss increases. Therefore, it is desirable to set
the extended length S of the guide plate section 5b such
that a ratio of the extended length S to the length L in the
X axis direction of the outlet 5a (S/L) is in a range of 0.2
to 0.4. For example, when the length L is 36 mm, the
extended length S is set to 10 mm such that S/L is about
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0.28.
[0033] An all primary combustion burner according to
a second embodiment of the present invention shown in
FIG. 4 will be explained. A basic structure of the all pri-
mary combustion burner according to the second em-
bodiment is identical with that of the all primary combus-
tion burner according to the first embodiment. Members
and sections same as those in the first embodiment are
denoted by the same reference numerals and signs. The
second embodiment is different from the first embodi-
ment in that a first baffle plate 12 that prevents the air
fuel mixture having passed an opening portion closer to
the edge on the downstream side in the X axis direction
of the outlet 5a from flowing straight in the Z axis direction
toward the distributing plate 8 is provided and a second
baffle plate 13 that prevents the air fuel mixture from flow-
ing straight in the X axis direction toward the end on the
upstream side in the X axis direction of the first distribut-
ing chamber 6 is provided.
[0034] The first baffle plate 12 projects to curve to the
upstream side in the X axis direction in a projection space
in the Z axis direction, which projects to the distributing
plate 8 side of the opening portion closer to the edge on
the downstream side in the X axis direction of the outlet
5a (e.g., a portion in a range of 1/4 of the length L in the
X axis direction of the outlet 5a from the edge on the
downstream side in the X axis direction of the outlet 5a),
while approaching the distributing plate 8 from the down-
stream side in the X axis direction of the projection space.
It is also possible to project the first baffle plate 12 in the
projection space in parallel to the X axis. However, if the
first baffle plate 12 is curved as in the second embodi-
ment, since the air fuel mixture smoothly flows along the
first baffle plate 12, it is possible to control an increase
in a pressure loss due to the first baffle plate 12.
[0035] In the second embodiment, the first baffle plate
12 is separate from the partition plate 5 and a base end
of the first baffle plate 12 is fixed to an end face on the
downstream side in the X axis direction of the first dis-
tributing chamber 6. However, as in the guide plate sec-
tion 5b, it is also possible to form the first baffle plate 12
integrally with the partition plate 5 by cutting and raising
the partition plate 5 in the outlet 5a. Moreover, a plurality
of small holes may be formed in the first baffle plate 12.
[0036] An experiment for measuring an excess air fac-
tor λ of the air fuel mixture jetting from respective portions
of the combustion plate 2 was performed using the burner
according to the first embodiment and the burner accord-
ing to the second embodiment with a supply quantity of
the primary air from the inlet 4a set such that the excess
air factor λ (= supplied air quantity/theoretical air quantity)
is 1.30. Line "a" in FIG. 5 indicates a result of measure-
ment in the burner according to the second embodiment
and line "b" in the figure indicates a result of measurement
in the burner according to the first embodiment. In the
burner according to the first embodiment, the excess air
factor λ gradually increases from the middle in the X axis
direction of the combustion plate 2 to the downstream

side. At the end on the downstream side in the X axis
direction of the combustion plate 2, the excess air factor
λ is as large as 1.34. This is because the air fuel mixture
having passed through the opening closer to the edge
on the downstream side in the X axis direction of the
outlet 5a flows straight in the Z axis direction toward the
distributing plate 8, a mixing distance to the combustion
plate 2 is reduced, and the air fuel mixture jets in an in-
sufficient mixture state from a portion on the downstream
side in the X axis direction of the combustion plate 2.
[0037] On the other hand, in the burner according to
the second embodiment, the excess air factor λ is about
1.30 from the middle in the X axis direction to the end on
the downstream side in the X axis direction of the com-
bustion plate 2. This is because, since the air fuel mixture
having passed the opening closer to the edge on the
downstream side in the X axis direction of the outlet 5a
flows by bypassing the first baffle plate 12, the mixing
distance to the combustion plate 2 is extended and the
mixing of the air fuel mixture jetting from the portion on
the downstream side in the X axis direction of the com-
bustion plate 2 is facilitated.
[0038] When height h1 in the Z axis direction from the
partition plate 5 to the end of the first baffle plate 12 is
smaller than 85% of dimension H in the Z axis direction
of the first distributing chamber, a resistance of outflow
of the air fuel mixture from the outlet 5a increases. When
the height h1 in the Z axis direction becomes larger than
90% of the dimension H in the Z axis direction of the first
distributing chamber 6, invasion of the air fuel mixture to
the portion of the first distributing chamber 6 further on
the downstream side in the X axis direction than the first
baffle plate 12 is excessively controlled. Thus, insuffi-
ciency of the distribution of the air fuel mixture to the end
on the downstream side in the X axis direction of the
combustion plate 2 tends to occur. Therefore, it is desir-
able that the height h1 in the Z axis direction from the
partition plate 5 to the end of the first baffle plate 12 is
85% to 90% of the dimension H in the Z axis direction of
the first distributing chamber 6. For example, when the
dimension H is 15 mm, the height h1 is set to 13 mm
such that hl/H is about 0.87.
[0039] An experiment for measuring a jetting pressure
of the air fuel mixture in respective portions of the com-
bustion plate 2 was performed using the burner according
to the second embodiment including both the first and
second baffle plates 12 and 13 and a burner including
the first baffle plate 12 but not including the second baffle
plate 13. Line "a" in FIG. 6 indicates a result of measure-
ment in the burner according to the second embodiment
and line "b" in the figure indicates a result of measurement
in the burner including only the first baffle plate 12.
[0040] In the burner including only the first baffle plate
12, a jetting pressure of the air fuel mixture is excessively
high at the end on the upstream side in the X axis direction
of the combustion plate 2. This is because, since a motion
component to the upstream side in the X axis direction
is given to the air fuel mixture flowing into the first distrib-
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uting chamber 6 from the outlet 5a not only by the guide
plate section 5b but also by the first baffle plate 12, the
distribution of the air fuel mixture to the end on the up-
stream side in the X axis direction of the first distributing
chamber 6 is excessively large. Since the air fuel mixture
jetting from the center area of the combustion plate 2
receives heat from the combustion plate 2, even if the
jetting pressure of the air fuel mixture is high, the air fuel
mixture stably burns without lifting. However, when the
jetting pressure of the air fuel mixture rises at the end
area of the combustion plate 2, flames lift and a combus-
tion state becomes unstable. In the burner including only
the first baffle plate 12, since the distribution of the air
fuel mixture to the end on the upstream side in the X axis
direction of the first distributing chamber 6 becomes ex-
cessively large, the jetting pressure of the air fuel mixture
falls in the portion on the downstream side in the X axis
direction of the combustion plate 2.
[0041] On the other hand, in the burner according to
the second embodiment, since it is possible to prevent,
with the second baffle plate 13, the air fuel mixture from
flowing straight in the X axis direction toward the end on
the upstream side of the first distributing chamber 6, the
distribution of the air fuel mixture to the end on the up-
stream side in the X axis direction of the first distributing
chamber 6 does not become excessively large. There-
fore, it is possible to prevent the jetting pressure of the
air fuel mixture from becoming excessively high at the
end on the upstream side in the X axis direction of the
combustion plate 2. Moreover, it is also possible to pre-
vent the jetting pressure of the air fuel mixture from falling
in the portion on the downstream side in the X axis di-
rection of the combustion plate 2.
[0042] It is also conceivable to provide a second baffle
plate to stand in the Z axis direction from the partition
plate 5 in the middle position between the edge on the
upstream side in the X axis direction of the outlet 5a and
the end on the upstream side in the X axis direction of
the first distributing chamber 6. However, since the air
fuel mixture collides with the second baffle plate, a pres-
sure loss increases. Thus, in the second embodiment,
the second baffle plate 13 is formed in a shape having
an inclined plate section 13a that extends to the upstream
side in the X axis direction while inclining in the Z axis
direction approaching the distributing plate 8 from the
edge on the upstream side in the X axis direction of the
outlet 5a and a rising section 13b that rises while curving
in the Z axis direction from a tip of the inclined plate sec-
tion 13a toward the distributing plate 8. Consequently, it
is possible to smoothly give a motion component to the
distributing plate 8 side to the air fuel mixture flowing from
the outlet 5a to the upstream side in the X axis direction
and it is possible to control an increase in a pressure loss
due to the second baffle plate 13.
[0043] When width h2 of a space in the Z axis direction
between a tip of the rising section 13b of the second baffle
plate 13 and the distributing plate 8 becomes smaller
than 10% of the dimension H in the Z axis direction of

the first distributing chamber 6, the distribution of the air
fuel mixture to the end on the upstream side in the X axis
direction of the first distributing chamber 6 is excessively
limited. When the width h2 of the space becomes larger
than 15% of the dimension H in the Z axis direction of
the first distributing chamber, the distribution of the air
fuel mixture to the end on the upstream side in the X axis
direction of the first distributing chamber 6 becomes ex-
cessively large. Therefore, it is desirable that the width
h2 of the space is 10% to 15% of the dimension H in the
Z axis direction of the first distributing chamber 6. For
example, when the dimension H is 15 mm, the width h2
is set to 2mm such that h2/H is about 0.13.
[0044] It is desirable that dimension h3 in the Z axis
direction of the rising section 13b (the height in the Z axis
direction from an intersection of a line in the Z axis direc-
tion including the rising section 13b and an extended line
of the inclined section 13a to the tip of the rising section
13b) is set to 4 mm to 5 mm in giving a motion component
in the Z axis direction to the air fuel mixture. It is desirable
that the position in the X axis direction of the rising section
13b is set such that a distance in the X axis direction
between the end face on the upstream side in the X axis
direction of the first distributing chamber 6 and the rising
section 13b is 1/4 to 1/2 of the length in the X axis direction
of the first distributing chamber 6.
[0045] The embodiments of the present invention have
been explained with reference to the drawings. However,
the present invention is not limited to the embodiments.
For example, in the embodiments, the fuel gas and the
primary air are caused to flow into the mixing chamber 4
from the inlet 4a opened on the end face on the upstream
side in the X axis direction of the burner main body 3.
However, a gas nozzle may be fit on the end face on the
upstream side in the X axis direction of the burner main
body 3 to cause the primary air to flow in from an inlet
opened at the end on the upstream side in the X axis
direction of the bottom wall section 3a of the burner main
body 3.
[0046] In the embodiments, the guide plate section 5b
is formed integrally with the partition plate 5 by cutting
and raising the partition plate 5. However, it is also pos-
sible to form the guide plate section 5b using a separate
plate material attached to the partition plate 5. However,
since the number of components increases and cost in-
creases, the embodiments in which the guide plate sec-
tion 5b is formed integrally with the partition plate 5 are
more advantageous in realizing a reduction in cost.

Claims

1. An all primary combustion burner comprising:

a rectangular combustion plate in which a plu-
rality of burner ports are formed; and
a burner main body of a box shape having an
opening in which the combustion plate is insert-
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ed,
with a longitudinal direction, a latitudinal direc-
tion, and a normal direction of the combustion
plate set as an X axis direction, a Y axis direction,
and a Z axis direction, respectively, a partition
plate that demarcates a mixing chamber be-
tween the partition plate and a bottom wall sec-
tion of a burner main body opposed to the com-
bustion plate in the Z axis direction and a dis-
tributing plate that sections a space between the
partition plate and the combustion plate into two
chambers in the Z axis direction, which is a first
distributing chamber on the partition plate side
and a second distributing chamber on the com-
bustion plate side, being provided in the burner
main body,
the all primary combustion burner mixing a fuel
gas flowing into the mixing chamber from an up-
stream side in the X axis direction and a primary
air in the mixing chamber to generate an air fuel
mixture, guiding the air fuel mixture from an out-
let formed in the partition plate to the combustion
plate through the first distributing chamber, a
plurality of distributing holes formed in the dis-
tributing plate, and the second distributing
chamber, and jetting the air fuel mixture from
burner ports of the combustion plate to subject
the air fuel mixture to all primary combustion,
wherein
the outlet is formed widely in the Y axis direction
in a portion on a downstream side in the X axis
direction of the partition plate, and
a guide plate section that extends to the down-
stream side in the X axis direction while inclining
in the Z axis direction, which approaches the
bottom wall section of the burner main body,
from an edge on the upstream side in the X axis
direction of the outlet is provided in the partition
plate.

2. The all primary combustion burner according to claim
1, wherein an inclination angle in the Z axis direction
with respect to the X axis direction of the guide plate
section is set in a range of 25° to 60°.

3. The all primary combustion burner according to claim
1 or 2, wherein an extended length of the guide plate
section is set such that a ratio of the extended length
to length in the X axis direction of the outlet is in a
range of 0.2 to 0.4.

4. The all primary combustion burner according to any
of claims 1 to 3, wherein a space is secured between
an outer side edge in the Y axis direction of the guide
plate section and a sidewall surface of the mixing
chamber.

5. The all primary combustion burner according to any

of claims 1 to 4, wherein the guide plate section is
formed by cutting and raising the partition plate in
the outlet.

6. The all primary combustion burner according to any
of claims 1 to 5, wherein a first baffle plate that pre-
vents the air fuel mixture having passed the opening
portion closer to the edge on the downstream side
in the X axis direction of the outlet from flowing
straight in the Z axis direction toward the distributing
plate is provided.

7. The all primary combustion burner according to claim
6, wherein the first baffle plate projects to curve to
the upstream side in the X axis direction in a projec-
tion space in the Z axis direction, which projects to
the distributing plate side of the opening portion clos-
er to the edge on the downstream side in the X axis
direction of the outlet, while approaching the distrib-
uting plate from the downstream side in the X axis
direction of the projection space.

8. The all primary combustion burner according to claim
7, wherein height in the Z axis direction from the par-
tition plate to a tip of the first baffle plate is 85% to
90% of dimension in the Z axis direction of the first
distributing chamber.

9. The all primary combustion burner according to any
of claims 6 to 8, wherein a second baffle plate that
prevents the air fuel mixture from flowing straight in
the X axis direction toward the end on the upstream
side in the X axis direction of the first distributing
chamber is provided.

10. The all primary combustion burner according to claim
9, wherein the second baffle plate has an inclined
plate section that extends to the upstream side in
the X axis direction while inclining in the Z axis di-
rection approaching the distributing plate from an
edge on the upstream side in the X axis direction of
the outlet and a rising section that rises while curving
in the Z axis direction from a tip of the inclined plate
section to the distributing plate.

11. The all primary combustion burner according to claim
10, wherein a gap width in the Z axis direction be-
tween the tip of the rising section of the second baffle
plate and the distributing plate is 10% to 15% of the
dimension in the Z axis direction of the first distrib-
uting chamber.
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